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)LQGLQJFRSLHVRIDQLPDJHDFRPSDULVRQRIUHYHUVHLPDJHVHDUFK
V\VWHPVRQWKH:::


3DXO1LHXZHQKX\VHQ

3DXO1LHXZHQKX\VHQ#YXEEH

8QLYHUVLW\/LEUDU\9ULMH8QLYHUVLWHLW%UXVVHO3OHLQODDQ%%UXVVHO%HOJLXP

$EVWUDFW

2EMHFWLYH7KHUHSRUWHGLQYHVWLJDWLRQDLPHGWRDVVHVVWKHSHUIRUPDQFHRIVHUYLFHVWKDWRIIHUVHDUFKE\LPDJH
RQWKH,QWHUQHW:::WRILQGFRSLHVRIDNQRZQLPDJH7KHPRWLYDWLRQLVWKDWILQGLQJFRSLHVRIDQLPDJHFDQ
EHXVHIXOIRUVHYHUDOSXUSRVHVZKLOHVHDUFKE\LPDJHLVDUHODWLYHO\QHZPHWKRGWKDWDOORZVILQGLQJVXFKLPDJHV
DQGWKDWLVRIIHUHGIUHHRIFKDUJHE\DIHZ,QWHUQHWVHDUFKVHUYLFHV)XUWKHUPRUHWKHFRQWH[WRIHDFKUHYHDOHG
LPDJHFRS\PD\\LHOGUHOHYDQWLQIRUPDWLRQ
0HWKRGV9DULRXVLPDJHVKDYHEHHQXVHGLQHPSLULFDOFDVHVWXGLHV
5HVXOWV)LQGLQJFRSLHVLVSRVLWLRQHGLQDVWUXFWXUHGYLHZRIDSSOLFDWLRQVRIUHYHUVHLPDJHVHDUFKLQJ7KH
FRQFHSWµFRS\¶LVFODULILHGDQGVKDUSHQHG'DWDKDYHEHHQFROOHFWHGUHJDUGLQJWKHSHUIRUPDQFHRIVHYHUDO
FRQWHPSRUDU\VHUYLFHVWRILQGFRSLHVRIDQLPDJHQDPHO\7LQ(\H*RRJOHDQG<DQGH[
&RQFOXVLRQV7KHUHSRUWHGILQGLQJVKDYHUHYHDOHGVLJQLILFDQWGLIIHUHQFHVLQWKHQXPEHURIFRSLHVGLVFRYHUHG
DQGLQWKHSUHFLVLRQRIWKHVHDUFKUHVXOWV7KHUHIRUHDOOWKLVPD\EHKHOSIXOIRUXVHUVSUDFWLWLRQHUVWRVHOHFWDQG
DSSO\DQDSSURSULDWHLPDJHVHDUFKVHUYLFHWRUHYHDOFRSLHVRIDQLPDJHDQGHYHQLQIRUPDWLRQWKDWLVUHODWHGWR
WKHLPDJH

.H\ZRUGV7LQ(\H*RRJOH<DQGH[

,QWURGXFWLRQ

)LQGLQJFRSLHVRIDQLPDJH
6WDUWLQJIURPDNQRZQLPDJHLWFDQEHLQWHUHVWLQJWRILQGGXSOLFDWHVH[DFWFRSLHVRIWKDW
LPDJHRUWRILQGQHDUGXSOLFDWHVLPDJHVWKDWKDYHHOHPHQWVLQFRPPRQZLWKWKDWLPDJHEXW
ZKLFKDUHQRWLGHQWLFDO
+RZWRGHWHFWDVPDQ\DVSRVVLEOHQHDUGXSOLFDWHVDPRQJELOOLRQVRILPDJHVLQDQHIILFLHQW
ZD\LVDFKDOOHQJLQJSUREOHPIRUVFLHQWLVWVDQGHQJLQHHUV6HYHUDODSSURDFKHVKDYHEHHQ
GHYHORSHGEULHIO\UHYLHZHGE\:DQJHWDO$QLQYHVWLJDWLRQVKRZHGWKDWDERXW
RIWKHLPDJHVRQWKH:::KDGQHDUGXSOLFDWHVDQGDERXWKDGPRUHWKDQ:DQJHW
DO
2QHRIWKHVXLWDEOHVHDUFKVHUYLFHVRQWKH,QWHUQHWFDQEHDSSOLHGWRILQGFRSLHVRIDQLPDJH
7KHIROORZLQJJLYHVDIHZVFHQDULRV

)LQGLQJFRSLHVRIDQLPDJHWKDW\RXKDYHFUHDWHG
6WDUWLQJIURPDQLPDJHWKDW\RXKDYHFUHDWHGRURIDQLPDJHDIILOLDWHGZLWK\RXURUJDQL]DWLRQ
\RXPD\ZDQWWRILQGGHULYHGLPDJHV
x ,QJHQHUDO\RXPD\ZDQWWRWUDFNKRZVXFKDQLPDJHLVXVHGUHXVHG7KLVFDQUHYHDO
WKDW\RXULPDJHKDVEHHQFRSLHGDQGUHXVHGZLWKRXWDVNLQJSHUPLVVLRQ7KLVPHDQV
FRS\ULJKWLQIULQJHPHQWXQOHVV\RXULPDJHKDVEHHQSXEOLVKHGZLWKDQH[SOLFLW
PHVVDJHWKDWLWLVIUHHIURPFRS\ULJKWIRUVRPHRUDOODSSOLFDWLRQV7KLVLVLPSRUWDQW
IRULQVWDQFHIRUSURIHVVLRQDOSKRWRJUDSKHUVDQGGHVLJQHUVRILQIRJUDSKLFVVHHIRU
LQVWDQFH7\UUHOORU
x (YHQDZKROHZHEVLWHWKDW\RXKDYHFUHDWHGFDQEHFRSLHGSDUWLDOO\RUFRPSOHWHO\DQG
FDQEHUHSXEOLVKHGRQDQRWKHUVLWH7KLVFDQEHFKHFNHGRIFRXUVHE\DFODVVLFDOWH[W
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VHDUFKVRWKDWWKLVPD\VHHPLUUHOHYDQWWREHPHQWLRQHGLQWKLVFRQWH[W+RZHYHU
VXFKDWH[WVHDUFKZLOOSUREDEO\QRWGHWHFWDWUDQVODWHGYHUVLRQRI\RXUGRFXPHQW
ZKLOHDVHDUFKE\LPDJHFDQUHYHDOWKDWRQHRI\RXUGRFXPHQWVKDVEHHQFRSLHG
WUDQVODWHGDQGUHSXEOLVKHGVRPHZKHUHRQWKH:::7KLVLVQRWSXUHO\K\SRWKHWLFDO
EXWUHDOLVWLF,KDYHH[SHULHQFHGWKLVSHUVRQDOO\DQGGHWHFWHGWKLVE\XVLQJDVHDUFKE\
LPDJH
x ,QDPRUHSRVLWLYHDQGFRQVWUXFWLYHZD\ILQGLQJFRSLHVRUGHULYHGYHUVLRQVRI\RXU
LPDJHDOORZV\RXWRDVVHVVWKHLPSDFWRIWKDWLPDJHRQDZRUOGZLGHDXGLHQFHZKLFK
UHIOHFWVWKHµYDOXH¶RIWKDWLPDJH7KHIROORZLQJDUHH[DPSOHV&XUDWRUVRURZQHUVRI
DFROOHFWLRQRIREMHFWVFDQDVVHVVWKHLPSDFWDQGUHXVHRISKRWRVRIWKHSK\VLFDO
REMHFWVLQWKHLUFROOHFWLRQRQDZRUOGZLGHVFDOHPRUHVSHFLILFDOO\WKLVZRUNVZHOOIRU
SKRWRVRIREMHFWVDQGODQGVFDSHV1LHXZHQKX\VHQIRULPDJHVRISDLQWLQJV
IURPDPXVHXPFROOHFWLRQ.LUWRQ	7HUUDVDQGIRUGLJLWL]HG
SKRWRJUDSKVIURPDFROOHFWLRQLQDXQLYHUVLW\.HOO\6FLHQWLVWVDFDGHPLFVDQG
UHVHDUFKHUVVHHIRULQVWDQFH.RXVKDHWDODVZHOODVSKRWRJUDSKHUVDUWLVWVDQG
GHVLJQHUVFDQDVVHVVWKHLPSDFWDQGUHXVHRQWKH:::RILPDJHVWKDWWKH\KDYH
FUHDWHG
x <RXULPDJHFDQIRUPDFRPSRQHQWRIDGLIIHUHQWLPDJHRQWKH:::EXWLWGRHVQRW
VWRSWKHUHDVGLJLWDOLPDJHVFDQDOVREHXVHGLQWKHPRUHWDQJLEOHSK\VLFDOUHDOLW\IRU
LQVWDQFHLQDQLOOXVWUDWLRQRIDSULQWHGSXEOLFDWLRQHDUOLHU,KDYHUHSRUWHGVRPH
FRQFUHWHFDVHVRIGLJLWDOLPDJHVXVHGRQDERRNFRYHURQWKHFRYHURIDPXVLFDOEXP
DQGRQSRVWHUVDOOGHWHFWHGXVLQJVHDUFKE\LPDJH1LHXZHQKX\VHQ

)LQGLQJRWKHUYHUVLRQVRIDQLQWHUHVWLQJLPDJH
<RXFDQNQRZDQLPDJHWKDW\RXFRQVLGHUDVLQWHUHVWLQJEXW
x WKDW\RXGLGQRWFUHDWHVRWKDW\RXGRQRWNQRZWKHRULJLQDOYHUVLRQ
x WKDWFDQEHWKHRULJLQDOYHUVLRQRUDGHULYHGYHUVLRQ
x WKDWPD\JLYHQRFOXHDERXWWKHFUHDWRUDXWKRURZQHUSXEOLVKHUDQGWKHUHODWHG
FRS\ULJKW
7KHQVHDUFKLQJE\LPDJHPD\\LHOGGHVLUDEOHLQIRUPDWLRQ
x <RXPD\ILQGRWKHUYHUVLRQVRIWKDWLPDJHZKLFKDUHPRUHVXLWDEOHIRU\RXU
DSSOLFDWLRQDQGQHHGIRULQVWDQFHDYHUVLRQFORVHUWRWKHRULJLQDOLPDJHDWDKLJKHU
OHYHORIUHVROXWLRQRUTXDOLW\RULQWHJULW\
x <RXPD\ILQGWKHFRS\ULJKWVWDWXVRIWKHLPDJH
x <RXPD\ILQGKHDXWKRUVRUSXEOLVKHURUFRS\ULJKWKROGHUZKLFKFDQEHXVHIXOWR
REWDLQPRUHLQIRUPDWLRQRUWRGLVFXVVSRVVLEOHFRS\ULJKWOLQNHGWRWKHLPDJH
x <RXPD\ILQGDFRS\RIWKHLPDJHSOXVDOVRLWVORFDWLRQRQVRPH:::SDJHDQG
:::VLWHZKLFKFDQSURYLGH\RXZLWKPRUHLQIRUPDWLRQDERXWWKHFRQWHQWVRIWKH
LPDJHSOXVUHODWHGLQIRUPDWLRQ
x $VHDUFKE\WH[WVXIIHUVIURPWKHIDFWWKDWGRFXPHQWVDERXWWKHWRSLFRI\RXULQWHUHVW
FDQEHZULWWHQLQDQRWKHUODQJXDJHVRWKDWWKH\DUHQRWIRXQGE\\RXUVLPSOHVHDUFK
ZLWKZRUGVLQRQO\RQHRUDIHZODQJXDJHV2QWKHRWKHUKDQGDVHDUFKE\LPDJHGRHV
QRWVXIIHUIURPWKLVFRPSOLFDWLRQDQGGLIILFXOW\7KHUHIRUHDVHDUFKE\LPDJHZLWKD
VRXUFHLPDJHWKDWUHIOHFWV\RXUVSHFLILFLQWHUHVWPD\EHVXFFHVVIXOWRUHYHDO
LQWHUHVWLQJUHOHYDQWGRFXPHQWVRQWKHZHELQGHSHQGHQWRIWKHWH[WODQJXDJH
x <RXPD\JHWDEHWWHUYLHZRQWKHDXWKHQWLFLW\RIDQLPDJHWKDWLOOXVWUDWHVDQGVXSSRUWV
WKHPHVVDJHFRQWHQWVFODLPVRIDGRFXPHQW7KHLPDJHKDVSHUKDSVEHHQFRSLHG
IURPDQRWKHUVLWHIURPDQRWKHUFRQWH[WDQGSHUKDSVLWKDVHYHQEHHQPRGLILHG
FKDQJHGGRFWRUHGWRVXSSRUWWKHWH[WWKHFODLPVRIWKHDXWKRURIWKHGRFXPHQW7KLV
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SKHQRPHQRQEHFRPHVPRUHLPSRUWDQWEHFDXVHQHZVLVGLVWULEXWHGDQGFRQVXPHG
LQFUHDVLQJO\WKURXJKPRUHLQIRUPDODQGOHVVH[SHQVLYHFKDQQHOVVXFKDVVRFLDOPHGLD
RQWKH:::KRZHYHUWKLVLVDFFRPSDQLHGE\DQLQFUHDVLQJQXPEHURIXQYHULILHG
IDNHIDOVHQHZVVWRULHVDQGFODLPV9HULI\LQJLPDJHVDQGFRQWHQWVRULQRWKHU
ZRUGVGHWHFWLQJVXFKXQWUXVWZRUWK\LQIRUPDWLRQVRXUFHVLVFRQVLGHUHGQRZTXLWH
LPSRUWDQWVRWKDWHIIRUWVDUHPDGHWRPDNHWKHSURFHVVRIGHWHFWLRQVPRRWKIDVWDQG
XVHUIULHQGO\VHHIRULQVWDQFH(ONDVUDZLHWDO*RHO
x 5HODWHGWRDXWKHQWLFLW\\RXPD\FKHFNWKHUHDOLW\RIDSRUWUDLWRIDSHUVRQIRU
LQVWDQFHDSRUWUDLWXVHGDVSURILOHSKRWRRQDVRFLDOQHWZRUNLQJVLWH,QRWKHUZRUGV
VHDUFKE\LPDJHFDQEHDSSOLHGWRDXWKHQWLFDWHSHRSOH

,PDJHVLQLQIRUPDWLRQUHWULHYDO
,QYHVWLJDWLQJLQIRUPDWLRQUHWULHYDOV\VWHPVWKDWLQYROYHLPDJHVLVPRWLYDWHGDQGMXVWLILHGE\
WKHIDFWWKDWWKHQXPEHURILPDJHVDYDLODEOHLVLQFUHDVLQJUDSLGO\LQSDUDOOHOZLWKWKH
GHFUHDVLQJWHFKQLFDOGLIILFXOWLHVDQGFRVWVWKDWDUHUHODWHGWR
x GLJLWL]DWLRQRIKDUGFRS\LPDJHV
x GLJLWDOFDPHUDVDQGSKRWRJUDSK\
x SXEOLFDWLRQGLVWULEXWLRQRILPDJHVWKURXJKWKH:::DQGHYHQVRFLDOLQWHUDFWLRQ
DVVRFLDWHGZLWKLPDJHV
&RQVHTXHQWO\ELOOLRQVRILPDJHVDUHQRZDYDLODEOHRQWKHZHE7KLVHYROXWLRQPDNHVLPDJHV
PRUHLPSRUWDQWDVFDUULHUVRILQIRUPDWLRQ6RLPDJHVKDYHDOVREHFRPHPRUHLPSRUWDQWLQ
LQIRUPDWLRQUHWULHYDODQGGLVFRYHU\0RUHFRQFUHWHO\GLJLWDOLQIRUPDWLRQV\VWHPVRQWKH
,QWHUQHWDQG:::FDQKHOSLQILQGLQJµFRSLHV¶RIDQLPDJHDVZHOODVLPDJHVWKDWDUH
QHHGHGRULQHOXFLGDWLQJWKHRULJLQRUHYHQWKHFRQWHQWVRIDNQRZQLPDJH
$UHFHQWUHVHDUFKSDSHUGHDOVZLWKWKHSUHFLVLRQRIVHDUFKIRULPDJHVRQWKH:HEZLWKD
FODVVLFDOWH[WTXHU\DQGRIIHUVDUHYLHZRIVHDUFKLQJIRULPDJHVZLWKDWH[WTXHU\8\DU	
.DUDSLQDU

6HDUFKE\LPDJHWKURXJKWKH,QWHUQHW
)LQGLQJGXSOLFDWHVRUQHDUGXSOLFDWHVRIDQLPDJHLVSRVVLEOHE\DSSO\LQJDUHODWLYHO\QHZ
PHWKRGRIGDWDEDVHVHDUFKLQJLQZKLFKHDFKTXHU\FRQVLVWVQRWRIWH[WEXWRIDQLPDJHILOH
7KHVHDUFKUHVXOWVOHDGWRLPDJHVRQWKH:::DQGWRUHODWHGWH[WV7HUPVXVHGIRUWKLV
PHWKRGDUH
x 6HDUFKLQJE\H[DPSOH
x 5HYHUVHLPDJHVHDUFKLQJ
x %DFNZDUGVLPDJHVHDUFKLQJ
x ,QVLGHVHDUFKLQJ
x 5HYHUVHLPDJHORRNXS 5,/
x 4XHU\E\,PDJH&RQWHQW 4%,&
x &RQWHQWEDVHGLQIRUPDWLRQUHWULHYDO &%,5
7KHFRPSDQ\*RRJOHRIIHUVVHYHUDOVHDUFKVHUYLFHVDQGVLQFHDOVRDVHDUFKVHUYLFHRI
WKLVW\SHQDPHGUHYHUVHLPDJHVHDUFKDV*RRJOHSURGXFWVDUHSRSXODUWKLVLVDWHUPXVHG
LQPDQ\WH[WVDERXWWKLVVHDUFKPHWKRG7KHDXWKRURIWKLVFRQWULEXWLRQSUHIHUVWKHWHUP
VHDUFKE\LPDJH´EHFDXVHLWLVPRUHVLPSOHDQGFOHDU
7KHVWDWHRIWKHDUWLQYLVXDOLQIRUPDWLRQUHWULHYDODQGLQSDUWLFXODURIFRQWHQWEDVHG
LQIRUPDWLRQUHWULHYDO&%,5KDVEHHQVNHWFKHG0DUTXHVDQGKDVEHHQUHYLHZHGLQ
PRUHGHWDLO7\DJL

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2EMHFWLYHV$LPV
7KLVFRQWULEXWLRQGHDOVZLWKVHDUFKE\LPDJHWRILQGFRSLHVRI\RXUVRXUFHLPDJH(DUOLHU,
KDYHUHSRUWHGRQDQLQYHVWLJDWLRQRIILQGLQJµFRSLHV¶RIDQLPDJHE\XVLQJ
 WKHSLRQHHULQJDQGVSHFLILFV\VWHPDQGVHUYLFH7LQ(\HWRVHDUFKE\LPDJHDW
KWWSVZZZWLQH\HFRPDQG
 WKHPRUHUHFHQWVLPLODUVHUYLFHRIIHUHGE\WKHELJSRSXODUDQGVXFFHVVIXOFRPSDQ\
*RRJOHVLQFHDWKWWSVLPDJHVJRRJOHFRP1LHXZHQKX\VHQ
$IWHUZDUGVDIHZDGGLWLRQDOJHQHUDOVHDUFKVHUYLFHVWKDWDUHVLJQLILFDQWLQWHUPVRIWKHLU
WHFKQLFDOFDSDFLW\DQGQXPEHURIXVHUVKDYHVWDUWHGWRRIIHUDOVRVRPHVHDUFKVHUYLFHWR
VHDUFKE\LPDJH&RQFUHWHO\<DQGH[DWKWWSV\DQGH[FRPLPDJHVRIIHUVVHDUFKLQJIRU
LPDJHVLQWKHFODVVLFDOZD\ZLWKDWH[WTXHU\DQGDOVRVHDUFKLQJE\LPDJH7KHXVHULQWHUIDFHV
RIIHUHGE\*RRJOHDQG<DQGH[DUHVLPLODU<DQGH[LVPDLQO\DFWLYHDQGSRSXODULQ5XVVLD
³,Q5XVVLDWKHPRVWSRSXODUVHDUFKHQJLQHLV<DQGH[LWVKDUHVRIWKHPDUNHWZKLOH
*RRJOHUXKDV´3DDQDQHQ
$IWHUDILUVWUHSRUWHGLQYHVWLJDWLRQ1LHXZHQKX\VHQWKHV\VWHPVGHYHORSHGE\7LQ(\H
DQG*RRJOHKDYHHYROYHGDQGWKH:::KDVJURZQVLJQLILFDQWO\LQUHFHQW\HDUV7LQ(\H
VWDWHGRQWKHLUXVHULQWHUIDFHWKDWWKHLUVHDUFKVHUYLFHGHDOVZLWKDERXWELOOLRQLPDJHV
1XPHURXVGRFXPHQWVRQWKH:::DQGVRPHLQSULQWHGIRUPDWRQO\PHQWLRQRUGHDOZLWK
VHDUFKE\LPDJHDQGVRPHDSSOLFDWLRQVEXWRQO\PHQWLRQLQDVXSHUILFLDOZD\VRPHRIWKH
VHUYLFHVWKDWDUHDYDLODEOHRQWKH:::VHHIRULQVWDQFH7\UUHOORU
)XUWKHUPRUHDQDSSOLFDWLRQRIVHDUFKE\LPDJHFDQGHOLYHUYDULRXVFDWHJRULHVW\SHVRI
UHVXOWVDVRXWOLQHGEHORZLQWKHFRQWH[WRI)LJEXWPRVWRIWKHVHSXEOLFDWLRQVGRQRWPDNH
DFOHDUGLVWLQFWLRQEHWZHHQWKHVHFDWHJRULHVDQGZULWHRQO\LQDJHQHUDOZD\DERXW³VLPLODU´
LPDJHVIRULQVWDQFH$GUDNDWWLHWDO
8VHUVDQGSRWHQWLDOXVHUVRIVHDUFKE\LPDJHPD\DQGVKRXOGEHLQWHUHVWHGLQWKHSHUIRUPDQFH
RIWKHUHVSHFWLYHDYDLODEOHVHDUFKVHUYLFHVTXDOLWDWLYHO\DQGTXDQWLWDWLYHO\ZKLFKFDQEH
H[SUHVVHGLQWHUPVUHODWHGWRWKHFRQFHSWVWKDWDUHFODVVLFDOLQVWDWLVWLFVLQJHQHUDOVHHIRU
LQVWDQFH6WDWV/DE'XEOLQDQGPRUHSDUWLFXODUO\DOVRLQWKHWKHRU\RILQIRUPDWLRQ
UHWULHYDOQDPHO\UHFDOODQGSUHFLVLRQ+RZHYHU,DPQRWDZDUHRIDSXEOLVKHGUHSRUWRID
FRPSDUDWLYHDVVHVVPHQWRIFRQWHPSRUDU\VHDUFKVHUYLFHVWKDWRIIHUVHDUFKE\LPDJH
7KHUHIRUH,KDYHLQYHVWLJDWHGDVVHVVHGFRPSDUHGWKHSHUIRUPDQFHRIVHDUFKE\LPDJHDV
RIIHUHGWKHVHGD\VE\7LQ(\H*RRJOHDQG<DQGH[

0HWKRGV

,QHDFKVHDUFKTXHU\E\LPDJHRQHVRXUFHLPDJHZDVVXEPLWWHGIURPWKHFRPSXWHUGLVNDV
TXHU\WRWKHFKRVHQVHDUFKVHUYLFH
7KHLPDJHVXVHGLQWKHWHVWVZHUHSKRWRVLQFRORUV
7KHVHSKRWRVKDYHEHHQSUHVHQWRQWKH,QWHUQHWRQDSXEOLFDFFHVVZHEVHUYHUDOUHDG\IRU
VHYHUDO\HDUVDVSDUWRIDFODVVLFDOVLPSOHZHESDJHDQGVLWHDQGQRWDVSDUWRIDFRQWDLQHU
ILOHVXFKDVD3')RU:RUGILOHRURIDGDWDEDVHVRWKDWWKH\FDQEHDFFHVVHGDQG
KDUYHVWHGFRSLHGE\KXPDQXVHUVDVZHOODVE\DXWRPDWHGKDUYHVWLQJURERWVZLWKRXW
GLIILFXOW\LQVWDQGDUGZD\V
(DFKLPDJHILOHZDVVXEPLWWHGDVDTXHU\NHHSLQJWKHVDPHQDPHRIWKHILOHDVRQWKH
,QWHUQHW,QHDUOLHUUHSRUWHGLQYHVWLJDWLRQVRIWKHFDSDFLW\RI*RRJOHWRUHYHDOLPDJHVWKDWDUH
VHPDQWLFDOO\VLPLODUWKHPHDQLQJIXOLQIRUPDWLYHILOHQDPHVZHUHFKDQJHGWRQHXWUDO
LQVLJQLILFDQWQDPHVWRDYRLGSURYLGLQJUHYHDOLQJLQIRUPDWLRQDERXWWKHFRQWHQWVVXEMHFWRI
WKHLPDJHWRWKHVHDUFKVHUYLFH1LHXZHQKX\VHQ7KLVLVQRWQHHGHGLQWKLV
LQYHVWLJDWLRQ2QWKHFRQWUDU\E\SURYLGLQJWKHILOHQDPHDVSUHVHQWRQWKH,QWHUQHW,KRSH
DVVXPHWKDWWKLVPD\KHOSWKHVHDUFKVHUYLFHVWRUHYHDOWKHRULJLQDOLPDJHRQWKH:::LQ
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WKHWHVWV,QRWHGLIWKHVHDUFKVHUYLFHGLGLQFOXGHDOLQNLQWKHVHDUFKUHVXOWVWRWKHRULJLQDO
ZHEVLWH
(DFKWHVWZLWKDVRXUFHLPDJHZDVH[HFXWHGRQWKHVDPHGD\ZLWKWKHYDULRXVVHDUFKVHUYLFHV
WRDYRLGPHDVXULQJGLIIHUHQFHVWKDWDUHGXHWRWKHHYROXWLRQRIWKH,QWHUQHWDQGRUWKHVHDUFK
VHUYLFH2QO\H[FHSWLRQDOO\DVHDUFKKDVEHHQUHSHDWHGDIHZWLPHVWRWHVWWKHVWDELOLW\RIWKH
SHUIRUPDQFHRIWKHVHDUFKVHUYLFHRYHUWLPHDVPHQWLRQHGLQWKHWH[WEHORZ
(DFKOLQNWKDWZDVJLYHQDVDVHDUFKUHVXOWE\DVHDUFKVHUYLFHZDVPDQXDOO\DFWLYDWHGDQGLW
ZDVFKHFNHGLIWKHOLQNOHDGVLQGHHGWRUHWULHYDORIDGRFXPHQWIURPWKH:::0RVWOLQNV
GROHDGWRDIHWFKHGGRFXPHQWDVH[SHFWHGWKHQWKLVIHWFKHGGRFXPHQWZDVLQVSHFWHGWR
FKHFNLIDµFRS\¶RIWKHLPDJHZDVLQGHHGLQFOXGHG
,QWKLVLQYHVWLJDWLRQWKHUHOHYDQFHRIDUHWULHYHGLPDJHGRFXPHQWILOHLVMXGJHGZLWKWKH
VLPSOHVWELPRGDOPRGHOUHOHYDQWRULUUHOHYDQW\HVRUQRRU0RUHFRQFUHWHO\UHOHYDQW
PHDQVKHUHWKDWDµFRS\¶RIWKHVRXUFHLPDJHLVLQGHHGLQFOXGHGZKLOHWKHFRQFHSWRIµFRS\¶
LVFODULILHGLQDGHGLFDWHGFKDSWHURIWKLVSDSHU7KLVVLPSOHMXGJLQJLVFRQVLGHUHGDVVXIILFLHQW
KHUHDQGKDVDOVREHHQXVHGLQHDUOLHUVLPLODULQYHVWLJDWLRQVVHHIRULQVWDQFH.RXVKDHWDO
1LHXZHQKX\VHQ.HOO\$GUDNDWWLHWDO7KLVDSSURDFKLVPRUH
VWUDLJKWIRUZDUGWKDQLQDQLQYHVWLJDWLRQRIWKHUHWULHYDORIVHPDQWLFDOO\VLPLODULPDJHV
EHFDXVHWKHQWKHUHVXOWVPD\FRQWDLQLPDJHVWKDWDUHUHOHYDQWLQYDULRXVDVSHFWVDQGDW
YDULRXVOHYHOVVHHIRULQVWDQFH1LHXZHQKX\VHQDE

5HVXOWVDQG'LVFXVVLRQ

6HDUFKE\LPDJHFDQ\LHOGYDULRXVW\SHVRIVHDUFKUHVXOWV
,QYHVWLJDWLQJWKHDSSOLFDWLRQVRIVHDUFKE\LPDJHKDVUHVXOWHGLQXQGHUVWDQGLQJWKDWUHWULHYHG
LPDJHVSOXVUHODWHGLQIRUPDWLRQVKRXOGEHFRQVLGHUHGDVEHORQJLQJWRYDULRXVW\SHVFODVVHV
FDWHJRULHVDVVNHWFKHGLQ)LJ



)LJXUH6HDUFKE\LPDJHFDQ\LHOGYDULRXVW\SHVRIUHWULHYHGLPDJHV

7KHFRQFHSWµFRS\¶RIDQLPDJH
7KLVFRQWULEXWLRQGHDOVZLWKILQGLQJµFRSLHV¶RIDQLPDJHE\XVLQJUHYHUVHLPDJHVHDUFK7KLV
LVDUHODWLYHO\HDV\WDVNIRUDFRPSXWHUV\VWHPDVVKRZQLQ)LJ,QWKHWH[WDERYHWKHZRUG
µFRS\¶LVXVHGORRVHO\LQDQLQWXLWLYHZD\,QVHYHUDOPRUHVXSHUILFLDOGRFXPHQWVDERXW
VHDUFKE\LPDJHWKHZRUGV³FRS\´DQG³VLPLODU´DUHXVHGZLWKRXWGHILQLWLRQ2QHUHVXOWRI
WKLVLQYHVWLJDWLRQLVWKDWLWKDVEHFRPHFOHDUWKDWWKHFRQFHSWRIµFRS\¶LVQRWVWUDLJKWIRUZDUG
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DQGWKDWDVKDUSHUVWUXFWXUHGYLHZKDVEHHQIRUPHGDVVKRZQLQ)LJXUH,QWKLVFRQWH[WZH
PHDQE\µFRSLHV¶WKRVHLPDJHVWKDWDUHUHODWHGWRDQRULJLQDODXWKHQWLFPDVWHULPDJHILOHDQG
WKXVWRHDFKRWKHU7KHVRXUFHLPDJHXVHGLQDVHDUFKTXHU\DVZHOODVWKHUHOHYDQWLPDJHV
WKDWDUHIRXQGXVLQJVHDUFKE\LPDJHEHORQJWRWKHLPDJHILOHVUHSUHVHQWHGLQ)LJXUHZKHUH
HDFKFLUFOHUHSUHVHQWVDQLPDJHILOHWKDWLQFOXGHVHOHPHQWVIURPWKHPDVWHULPDJHRQWRS



)LJXUH  7KH LPDJH ILOHV DQG WKHLU UHODWLRQV WKDW IRUP WKH WDUJHWV RI VHDUFK E\ LPDJH DV
LQYHVWLJDWHG LQ WKLV SDSHU KHUH VKRZQ LQ WKH IRUP RI DQ H[DPSOH WKDW LV OLPLWHG WR WKUHH
JHQHUDWLRQV$IXOOFRQQHFWLQJOLQHFRQQHFWVH[DFWGXSOLFDWHLPDJHILOHV$GDVKHGFRQQHFWLQJ
OLQHFRQQHFWVDQLPDJHILOHWRDSDUHQWLPDJHILOHRIDSUHYLRXVJHQHUDWLRQIURPZKLFKLWKDV
EHHQ GHULYHGRU IURPZKLFK LW KDVDW OHDVW LQKHULWHG VRPH HOHPHQWV$ FRQQHFWLQJ OLQH WKDW
FRQVLVWVRIRQO\GRWVLQGLFDWHVWKHOHVVFRPPRQUHODWLRQEHWZHHQDQLPDJHILOHDQGPRUHWKDQ
RQHLPDJHILOHRIDSUHYLRXVJHQHUDWLRQQDPHO\WRVHYHUDOSDUHQWLPDJHILOHVIURPZKLFKLWKDV
LQKHULWHGVRPHHOHPHQWV7KLVLVQRWRQO\SRVVLEOHLQWKHRU\EXWDOVRLQUHDOLW\LQGHHG,KDYH
IRXQGDQLPDJHRQWKHZHEZKLFKLQFOXGHVWZRRIWKHLPDJHVWKDW,KDGFUHDWHGDQGSXEOLVKHG
RQP\ZHEVLWHWKLVH[DPSOHLVVKRZQLQWKHFDVHVWXGLHVUHSRUWHGEHORZ
,QYLHZRIWKHFRQVLGHUDWLRQVDERYHQRWWKHZRUGVFRS\FRSLHVEXWµFRS\¶µFRSLHV¶LVXVHG
LQWKLVSDSHUWRLQGLFDWHLQDEULHIDQGVLPSOHZD\WKHLPDJHILOHVWKDWDUHUHODWHGDVFODULILHG
DERYH

8VHULQWHUIDFHVDQGXVDELOLW\IRUVHDUFKE\LPDJHRIIHUHGE\WKHYDULRXVVHDUFKVHUYLFHV
7LQ(\H
7KLVLVDQH[FHSWLRQDOZHEVHDUFKVHUYLFHDVLWRIIHUVRQO\VHDUFKE\LPDJHZKLOHRWKHU
VHDUFKVHUYLFHVRIIHUVHYHUDOW\SHVRIZHEVHDUFK&RQVHTXHQWO\WKHXVHULQWHUIDFHLVVLPSOH
DQGILQGLQJRXWKRZWRVWDUWDVHDUFKLVHDV\DQGIDVW7LQ(\HRIIHUVWKHXVHUYDULRXVZD\VWR
UDQNWKHUHVXOWV%HVWPDWFK0RVWFKDQJHG%LJJHVWLPDJH1HZHVW2OGHVW
7KLVLVDXVHIXOIHDWXUH)RULQVWDQFH
x WRGLVFRYHUHIILFLHQWO\LPDJHVWKDWDUHQRWSXUHGXSOLFDWHV\RXFDQVHOHFWWKHRSWLRQ
³%LJJHVWFKDQJH´
x WRGLVFRYHUHIILFLHQWO\LPDJHVWKDWDUHFORVHUWRWKHRULJLQDODXWKHQWLFPDVWHULPDJH
\RXFDQVHOHFWWKHRSWLRQ³2OGHVW´
7KLVRSWLRQLVQRWRIIHUHGE\WKHRWKHUVHDUFKVHUYLFHVLQYHVWLJDWHG

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*RRJOH
7KLVFRPSDQ\RIIHUVVHYHUDOZD\VWRVHDUFKWKHZHE&RQVHTXHQWO\LWLVOHVVHDV\WRILQGRXW
ZKHUHDQGKRZWRVWDUWDVHDUFKE\LPDJHWKDQZLWK7LQ(\H6HDUFKE\LPDJHLVSRVVLEOHRQ
WKH*RRJOHZHESDJHWKDWRIIHUVDOVRWKHPRUHFODVVLFDOVHDUFKIRULPDJHVZLWKDWH[WTXHU\
+HUHWKHXVHULQWHUIDFHLVOLNHWKHRQHRIIHUHGE\7LQ(\H

<DQGH[
7KLVJHQHUDOVHDUFKV\VWHPRIIHUVVHDUFKE\LPDJHLQWKHLUPRGXOHVHFWLRQIRULPDJHVHDUFK
OLNH*RRJOHEXWWKHVHDUFKIRUPLVVRPHZKDWKLGGHQDQGVKRXOGEHDFWLYDWHGH[SOLFLWO\E\WKH
XVHU

)LQGLQJWKHRULJLQDOLPDJHRQWKH:::
7KHWHVWVPDGHLQWKLVLQYHVWLJDWLRQKDYHVKRZQWKDWQRQHRIWKHVHDUFKE\LPDJHV\VWHPV
\LHOGIRUHDFKWHVWFDVHDOLQNWRWKHRULJLQDOVRXUFHLPDJHRQWKH:::HYHQLQVHDUFKHV
WKDWJHQHUDWHQXPHURXVOLQNVWRµFRSLHV¶
7KLVDJUHHVZLWKP\HDUOLHUILQGLQJVWKHQ7LQ(\HJDYHDOPRVWQROLQNVWRWKHRULJLQDOLPDJHV
RQWKH:::ZKLOH*RRJOHJDYHDOLQNWRWKHRULJLQDOLPDJHLQPRVWEXWQRWLQDOOWHVWV
1LHXZHQKX\VHQ$OVRLQDQLQYHVWLJDWLRQRIUHXVHRIGLJLWL]HGSKRWRVXVLQJ7LQ(\H
DQG*RRJOHWKHRULJLQDOLPDJHXSORDGVZHUHQRWUHWXUQHGDVUHVXOWVH[FHSWLQRQHLQVWDQFH
.HOO\

,PDJHµFRSLHV¶LQFRPSOLFDWHGIRUPDWVFDQEHGHWHFWHG
7KHWHVWVFDUULHGRXWLQWKLVLQYHVWLJDWLRQKDYHGHPRQVWUDWHGWKDWVHDUFKE\LPDJHFDQHYHQ
UHYHDOILQGGHWHFWDµFRS\¶RIDVRXUFHLPDJHWKDWLVQRWVLPSO\SUHVHQWRQWKHZHEDVDQ
LQGLYLGXDOLPDJHILOHLQRQHRIWKHFODVVLFDOIRUPDWVJLIMSJSQJEXWHYHQZKHQWKHLPDJH
LVHPEHGGHGLQDPRUHFRPSOLFDWHGILOHIRUPDW0RUHFRQFUHWHH[DPSOHV
x *RRJOHUHYHDOHGDµFRS\¶DVDSDUWRIDILOHLQWKHIRUPDW3'),QDQLQYHVWLJDWLRQRI
WKHUHXVHRIGLJLWL]HGSKRWRV*RRJOHDOVRUHYHDOHGD3')ILOHWKDWLQFOXGHVUHXVHG
LPDJHV.HOO\7KHVHREVHUYDWLRQVDJUHHZLWKWKHPHVVDJHWKDWDWOHDVWVLQFH
*RRJOHH[WUDFWVLPDJHVDOVRIURPKDUYHVWHG3')ILOHVVRWKDWDOVRWKHVHFDQEH
LQGH[HGDQGXVHGLQWKHVHDUFKVHUYLFHVRIIHUHGE\*RRJOHZKLFKLQYROYHLPDJHV
&KLWX
x *RRJOHUHYHDOHGDZHESDJHWKDWVKRZHGPDLQO\DYLGHRLQFOXGLQJDQLPDJHGHULYHG
IURPWKHVRXUFHLPDJHDVSDUWRIDODUJHULPDJH
x <DQGH[UHYHDOHGDµFRS\¶LQDVHULHVRIVOLGHV
6RLWKDVEHFRPHHYHQPRUHSURGXFWLYHHIILFLHQWDQGDWWUDFWLYHWRDSSO\VHDUFKLQJIRU
LPDJHV

1XPEHURILPDJHµFRSLHV¶IRXQGE\WKHVHDUFKDFWLRQV

6HYHUDOHPSLULFDOFDVHVWXGLHVWHVWVKDYH\LHOGHGWKHUHVXOWVWKDWDUHVXPPDUL]HGLQ7DEOH

7DEOH0HDVXUHG1XPEHURI5HOHYDQW5HVXOWV

1DPHRIWHVWFDVH 7LQ(\H *RRJOH <DQGH[
%ZRRP   
&RQJRPDVN   
+HDG   
+HDG   
+HDGV   

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7KHEHVWSHUIRUPDQFHVDUHLQGLFDWHGE\EROGQXPEHUV
7KHVHGDWDWRJHWKHUZLWKWKHHDUOLHUFRPSDULVRQRI7LQ(\HDQG*RRJOH1LHXZHQKX\VHQ
FDQEHVXPPDUL]HGLQWKHIRUPRIWKHIROORZLQJUDQNLQJRIWKHSHUIRUPDQFHRIWKH
VHDUFKVHUYLFHVFRQFHUQLQJWKHQXPEHURILPDJHµFRSLHV¶UHYHDOHG*RRJOH<DQGH[
7LQ(\H
,QDILUVWDWWHPSWWRXVHWKHLPDJHPDWFKLQJFDSDELOLW\RI7LQ(\HDVDSRWHQWLDOWRROIRU
LQIRUPHWULFDQDO\VLVUHVHDUFKHUVUHSRUWHGWKDW³,WVHHPVOLNHO\WKDW7LQ(\HFRXOGRQO\ILQGD
VPDOOIUDFWLRQRIWKHWRWDOQXPEHURIFRSLHGLPDJHVEXWLWLVQRWFOHDUKRZVPDOOWKLVIUDFWLRQ
ZRXOGW\SLFDOO\EH´.RXVKDHWDO$OOWKHWHVWFDVHVRIWKLVQHZHULQYHVWLJDWLRQVKRZ
WKDWQRZDGD\VVWLOORQO\DVPDOOIUDFWLRQRIWKHH[LVWLQJµFRSLHV¶DUHUHYHDOHGE\7LQ(\H,Q
P\HDUOLHUFRPSDUDWLYHDVVHVVPHQW7LQ(\HJDYHDOVRDVPDOOHUUHFDOOWKDQ*RRJOH
1LHXZHQKX\VHQ,QDQLQYHVWLJDWLRQRIWKHUHXVHRILPDJHVRIIDPRXVSDLQWLQJVWKLV
ZDVDOVRREVHUYHG³*RRJOH,PDJHVUHWXUQVDVLJQLILFDQWO\ODUJHUQXPEHURIUHVXOWVIRUHDFK
VHDUFKWKDQ7LQ(\HGRHV´.LUWRQ	7HUUDV,QDQLQYHVWLJDWLRQRIWKHUHXVHRI
GLJLWL]HGSKRWRV³7LQ(\HGLGQRWILQGDVLQJOHUHXVHGLPDJHDPRQJWKHVHW´ZKLOH*RRJOH
,PDJH6HDUFKGLGUHYHDOVRPHUHXVHRQWKHZHE.HOO\
$UHFHQWUHSRUWPHQWLRQVRQO\RQHWHVWRIWKHSHUIRUPDQFHRI*RRJOH7LQ(\HDQG<DQGH[
XVLQJRQO\RQHVRXUFHLPDJH$GUDNDWWLHWDO7KDWSXEOLFDWLRQGRHVQRWUHIHUWRDQ\
HDUOLHUSXEOLVKHGWHVWFDVHDQGGRHVQRWPDNHDQH[SOLFLWGLVWLQFWLRQEHWZHHQUHWULHYDORI
µFRSLHV¶DQGVHPDQWLFDOO\VLPLODULPDJHV$Q\ZD\LQWKHWHVW*RRJOHGHOLYHUHGPDQ\PRUH
VRFDOOHG³UHOHYDQWUHVXOWV´WKDQ7LQ(\HDQG<DQGH[6RWKDWVLQJOHWHVWDJUHHVDOVRZLWKWKH
ILQGLQJVUHSRUWHGKHUH

3UHFLVLRQRIVHDUFKUHVXOWV
$QRWKHUDVSHFWRISHUIRUPDQFHHYDOXDWLRQLQLQIRUPDWLRQUHWULHYDOLVWKH³SUHFLVLRQ´7KLVLV
DOVRXVHGLQYLVXDOVHDUFKDVUHYLHZHGUHFHQWO\7\DJLVHFWLRQ,QWKLVW\SHRI
DSSOLFDWLRQWKHSUHFLVLRQLVOHVVLPSRUWDQWWKDQWKHQXPEHURIµFRSLHV¶IRXQGEXWWKH
PHDVXUHGYDOXHVDUHJLYHQDQ\ZD\DVIROORZV
7KHHPSLULFDOFDVHVWXGLHVWHVWVRIWKLVLQYHVWLJDWLRQKDYH\LHOGHGWKHUHVXOWVWKDWDUH
VXPPDUL]HGLQ7DEOH

7DEOH0HDVXUHG3UHFLVLRQRI6HDUFK5HVXOWV

1DPHRIWHVWFDVH 7LQ(\H *RRJOH <DQGH[
%ZRRP Æ Æ 1RQ$SSOLFDEOH
&RQJRPDVN Æ Æ Æ
+HDG 1RQ$SSOLFDEOH Æ 1RQ$SSOLFDEOH
+HDG 1RQ$SSOLFDEOH Æ Æ
+HDGV Æ Æ Æ

,IDVHDUFKOHDGVWR]HURUHOHYDQWUHVXOWVWKHQWKHFRQFHSWRI³SUHFLVLRQ´PDNHVQRVHQVHDQG
LV1RQ$SSOLFDEOHDVPHQWLRQHGLQWKLVWDEOH
7KHEHVWSHUIRUPDQFHVDUHLQGLFDWHGLQEROGQXPEHUV
$VDVXPPDU\WKLVJLYHVWKHIROORZLQJUDQNLQJRIWKHSHUIRUPDQFHRIWKHVHDUFKVHUYLFHVLQ
WHUPVRISUHFLVLRQ*RRJOH<DQGH[7LQ(\H
7KLVUDQNLQJLVLGHQWLFDOWRWKHUDQNLQJDERYHLQWHUPVRIUHFDOO7KLVLVQRWDSULRULH[SHFWHG
WKHWHVWVKDGWREHFDUULHGRXWWRFRPHWRWKLVFRQFOXVLRQ)RULQVWDQFHFKDQJLQJDOJRULWKPVLQ
WKHVHDUFKV\VWHPPD\LQFUHDVHUHFDOOZKLFKLVRIWHQGHVLUDEOHEXWFDQDOVROHDGWRD
GHFUHDVHLQSUHFLVLRQZKLFKLVQRWGHVLUDEOHVRWKHDOJRULWKPVDUHGHYHORSHGWRUHVXOWLQD
FRPSURPLVHWKDWLVDFFHSWDEOHVDWLVI\LQJIRUWKHXVHU7KHJUHDWHUUHFDOORI*RRJOHLVQRW
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DFFRPSDQLHGE\DVPDOOHUSUHFLVLRQWKHUHIRUHWKHJUHDWHUUHFDOOLVSUREDEO\GXHWRPRUH
H[WHQVLYHKDUYHVWLQJDQGFRYHUDJHRIGRFXPHQWVRQWKHZHE

&RQFOXVLRQV

)LQGLQJµFRSLHV¶RIDNQRZQLPDJHXVLQJVHDUFKE\LPDJH
7RILQGµFRSLHV¶RIDNQRZQLPDJHWKHPHWKRGRIVHDUFKE\LPDJHLVVXLWDEOH)XUWKHUPRUH
WKHOHDGLQJVHUYLFHVRIIHUDIULHQGO\XVHULQWHUIDFHGHOLYHUUHVXOWVTXLWHIDVWDQGDWOHDVWLQ
RXUFDVHVWXGLHVWKHEHVWSHUIRUPLQJVHDUFKVHUYLFHJDYHUHVXOWVZLWKDKLJKSUHFLVLRQDOOWKLV
LVFRQYHQLHQWVDWLVIDFWRU\DQGWLPHVDYLQJ

&KRRVLQJDVHDUFKVHUYLFHWRILQGµFRSLHV¶RIDQLPDJH
7RFKRRVHRQHRIWKHVHUYLFHVIRU\RXUVHDUFKHV\RXFDQFRQVLGHUFULWHULDVXFKDVWKH
XVDELOLW\WKHQXPEHURIµFRSLHV¶IRXQGDQGWKHSUHFLVLRQRIVHDUFKUHVXOWV7KLVLQYHVWLJDWLRQ
OHDGVWRWKHIROORZLQJJHQHUDOUDQNLQJ
*RRJOH
<DQGH[
7LQ(\H
*RRJOHZHEVHUYLFHVDUHQRWDYDLODEOHLQVRPHFRXQWULHVWKHQWKHDOWHUQDWLYHZHEVHDUFK
VHUYLFHVFDQEHFRQVLGHUHG

5HIHUHQFHV

$GUDNDWWL$):RGH\DU56	0XOOD.56HDUFKE\,PDJH$1RYHO$SSURDFKWR
&RQWHQW%DVHG,PDJH5HWULHYDO6\VWHP,QW-/LEUDU\6FLHQFH,6619ROXPH
,VVXH1R$YDLODEOHIUHHRIFKDUJHIURP
KWWSVZZZUHVHDUFKJDWHQHWSXEOLFDWLRQB6HDUFKBE\B,PDJHB$B1RYHOB$SSURDFK
BWRB&RQWHQWB%DVHGB,PDJHB5HWULHYDOB6\VWHP
&KLWX$OH[*RRJOH,QGH[HV,PDJHVIURP3'))LOHV$XJXVW,QWKHEORJ*RRJOH
2SHUDWLQJ6\VWHP8QRIILFLDOQHZVDQGWLSVDERXW*RRJOH
KWWSJRRJOHV\VWHPEORJVSRWEHJRRJOHLQGH[HVLPDJHVIURPSGIILOHVKWPO
(ONDVUDZL6DUDK'HQJHO$QGUHDV$EGHOVDPDG$KPHG	%XNKDUL6\HG6DTLE:KDW<RX
6HHLV:KDW<RX*HW"$XWRPDWLF,PDJH9HULILFDWLRQIRU2QOLQH1HZV&RQWHQWWK,$35
:RUNVKRSRQ'RFXPHQW$QDO\VLV6\VWHPV'$6$SULO(OHFWURQLF,6%1
'2,'$63XEOLVKHU,(((
*RHO6RQDO6DFKGHYD1LKDULND.XPDUDJXUX3RQQXUDQJDP6XEUDPDQ\DP$9	*XSWD'LYDP
3LF+XQW6RFLDO0HGLD,PDJH5HWULHYDOIRU,PSURYHG/DZ(QIRUFHPHQW
DU;LY>FV00@
.HOO\(OL]DEHWK-RDQ5HYHUVHLPDJHORRNXSRIDVPDOODFDGHPLFOLEUDU\GLJLWDOFROOHFWLRQ
&RGH[WKH-RXUQDORIWKH/RXLVLDQD&KDSWHURIWKH$&5/,661;9ROLVVXH
$YDLODEOHIUHHRIFKDUJHIURP
KWWSMRXUQDODFUOODRUJLQGH[SKSFRGH[DUWLFOHYLHZ
.LUWRQ,VDEHOOD	7HUUDV0HOLVVD:KHUH'R,PDJHVRI$UW*R2QFH7KH\*R2QOLQH"$
5HYHUVH,PDJH/RRNXS6WXG\WR$VVHVVWKH'LVVHPLQDWLRQRI'LJLWL]HG&XOWXUDO+HULWDJH,Q
0:0XVHXPVDQGWKH:HE7KHDQQXDOFRQIHUHQFHRI0XVHXPVDQGWKH:HE_
$SULO_3RUWODQG2586$$YDLODEOHIUHHRIFKDUJHIURP
KWWSPZPXVHXPVDQGWKHZHEFRPSDSHUZKHUHGRLPDJHVRIDUWJRRQFHWKH\JR
RQOLQHDUHYHUVHLPDJHORRNXSVWXG\WRDVVHVVWKHGLVVHPLQDWLRQRIGLJLWL]HGFXOWXUDO
KHULWDJH
.LUWRQ,VDEHOOD	7HUUDV0HOLVVD'LJLWL]DWLRQDQG'LVVHPLQDWLRQ$5HYHUVH,PDJH/RRNXS
6WXG\WR$VVHVVWKH5HXVHRI,PDJHVRI3DLQWLQJVIURPWKH1DWLRQDO*DOOHU\¶V:HEVLWH-
'LJLWDO+XPDQLWLHV9RO1R6SULQJ$YDLODEOHIUHHRIFKDUJHIURP
KWWSMRXUQDORIGLJLWDOKXPDQLWLHVRUJUHYHUVHLPDJHORRNXSSDLQWLQJVGLJLWLVDWLRQUHXVH
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.RXVKD.D\YDQ7KHOZDOO0LNH	5H]DLH6RPD\HK&DQWKHLPSDFWRIVFKRODUO\LPDJHVEH
DVVHVVHGRQOLQH"$QH[SORUDWRU\VWXG\XVLQJLPDJHLGHQWLILFDWLRQWHFKQRORJ\-$6,67
9ROXPH,VVXH6HSWHPEHU±'2,DVL
0DUTXHV2JH9LVXDO,QIRUPDWLRQ5HWULHYDO7KH6WDWHRIWKH$UW,73URIHVVLRQDO9ROXPH
,VVXH'2,0,73
1LHXZHQKX\VHQ3DXO6HDUFKE\,PDJHWKURXJKWKH:::DQ$GGLWLRQDO7RROIRU
,QIRUPDWLRQ5HWULHYDO)XOOWH[WSXEOLVKHGLQSURFHHGLQJVRIWKHLQWHUQDWLRQDOFRQIHUHQFHRQ
$VLD3DFLILF/LEUDU\DQG,QIRUPDWLRQ(GXFDWLRQDQG3UDFWLFHV $/,(3³,VVXHVDQG
FKDOOHQJHVRIWKHLQIRUPDWLRQSURIHVVLRQVLQWKHGLJLWDODJH´KHOGDW3XOOPDQ.KRQ.DHQ5DMD
2UFKLG+RWHOLQ.KRQ.DHQ&LW\,VDQ7KDLODQG-XO\>RQOLQH@
KWWSDOLHSFRPLQGH[SKSWDEOHRIFRQWHQWV
KWWSDOLHSFRPLPDJHVGRZQORDGSGIV3DSHU1RSGI
1LHXZHQKX\VHQ3DXO6HDUFKE\LPDJHWKURXJKWKH,QWHUQHWDSSOLFDWLRQVDQGOLPLWDWLRQV,Q
/LEUDULHVLQWKH7UDQVLWLRQ(UD1HZ6SDFH±1HZ6HUYLFHV±1HZ([SHULHQFH7KH
3URFHHGLQJVRIWKH6HYHQWK6KDQJKDL,QWHUQDWLRQDO/LEUDU\)RUXPRUJDQL]HGE\WKH6KDQJKDL
/LEUDU\LQ6KDQJKDL/LEUDU\&KLQD-XO\
KWWSZZZOLEQHWVKFQVLOIHQJOLVKLQGH[KWP6KDQJKDL6KDQJKDL6FLHQWLILFDQG
7HFKQRORJLFDO/LWHUDWXUH3UHVVKWWSZZZVVWOSFRPSS,6%1

1LHXZHQKX\VHQ3DXO6HDUFKE\LPDJHWKURXJKWKH,QWHUQHWDQDGGLWLRQDOPHWKRGWRILQG
LQIRUPDWLRQ,Q7UDQVIRUPLQJ/LEUDULHVDQG/LEUDULDQVKLS'HOKL.%'3XEOLFDWLRQSS
(GLWHGE\6DQMD\.DWDULD-RKQ3DXO$QEX6KUL5DP1LUPDO.XPDU6ZDLQ1DUHVK6LQJK
%KDQGDUL,6%1
1LHXZHQKX\VHQ3DXOD,QIRUPDWLRQGLVFRYHU\RQWKH,QWHUQHWXVLQJDVHDUFKTXHU\WKDW
FRQVLVWVRIWH[WDQGDQLPDJHLQ³/LEUDULHV(QDEOLQJ3URJUHVV´3URFHHGLQJVRIWKHWK
6KDQJKDL,QWHUQDWLRQDO/LEUDU\)RUXPRUJDQL]HGE\WKH6KDQJKDL/LEUDU\LQ6KDQJKDL
/LEUDU\ 6,/)&KLQD-XO\KWWSZZZOLEQHWVKFQVLOI(QJOLVK
LQGH[KWP!6KDQJKDL6KDQJKDL6FLHQWLILFDQG7HFKQRORJLFDO/LWHUDWXUH3UHVV
KWWSZZZVVWOSFRP,6%1SS
1LHXZHQKX\VHQ3DXOE,QIRUPDWLRQGLVFRYHU\RQWKH,QWHUQHWXVLQJDVHDUFKTXHU\WKDW
FRQVLVWVRIWH[W	DQLPDJHLQ$/,(3SURFHHGLQJVRIWKHWK$VLDSDFLILF&RQIHUHQFH
RQ/LEUDU\DQG,QIRUPDWLRQ(GXFDWLRQDQG3UDFWLFHLQ8QLYHUVLW\RI1DQMLQJ1DQMLQJ 
1DQNLQJ-LDQJVXSURYLQFH&KLQD(GLWHGE\-LDQMXQ6XQ4LQJKXD=KX&KULVWRSKHU.KRR
6KL\DQ2XKWWSDOLHSQMXHGXFQ3')ILOH$YDLODEOHIUHHRIFKDUJHIURP
KWWSDOLHSQMXHGXFQILOHV$/,(33URFHHGLQJVSGI
3DDQDQHQ$QQD&RPSDUDWLYH$QDO\VLVRI<DQGH[DQG*RRJOH6HDUFK(QJLQHV+HOVLQNL
0HWURSROLD8QLYHUVLW\RI$SSOLHG6FLHQFHV0DVWHU¶V'HJUHH,QIRUPDWLRQ7HFKQRORJ\
0DVWHU¶V7KHVLV0D\$YDLODEOHIUHHRIFKDUJHIURP
KWWSVZZZWKHVHXVILKDQGOH
5HLOO\0LFKHOH	7KRPSVRQ6DQWL5HYHUVH,PDJH/RRNXS$VVHVVLQJ'LJLWDO/LEUDU\8VHUV
DQG5HXVHV-RXUQDORI:HE/LEUDULDQVKLS'2,
6WDWV/DE'XEOLQ$FFXUDF\5HFDOODQG3UHFLVLRQ9LGHRDYDLODEOHIUHHRIFKDUJHIURP
KWWSVZZZ\RXWXEHFRPZDWFK"Y 93=L-*1;BV
7\DJL9LSLQ&RQWHQW%DVHG,PDJH5HWULHYDO,GHDV,QIOXHQFHVDQG&XUUHQW7UHQGV6SULQJHU
6LQJDSRUHSS'2,KWWSVGRLRUJ3ULQW,6%1
2QOLQH,6%1
7\UUHOO.DWKHULQHRU+RZWRGRDUHYHUVHLPDJHVHDUFK$YDLODEOHIUHHRIFKDUJHIURP
KWWSZZZDUWEXVLQHVVLQIRFRPKRZWRGRDUHYHUVHLPDJHVHDUFKKWPO
8\DU$KPHW	.DUDSLQDU5DELD,QYHVWLJDWLQJWKHSUHFLVLRQRI:HELPDJHVHDUFKHQJLQHVIRU
SRSXODUDQGOHVVSRSXODUHQWLWLHV-RXUQDORI,QIRUPDWLRQ6FLHQFH$SULO'2,

:DQJ;LQ-LQJ=KDQJ/HL/LX0LQJ<L/L	0D:HL<LQJ$5,67$,PDJH6HDUFKWR
$QQRWDWLRQRQ%LOOLRQVRI:HE3KRWRV,(((&RPSXWHU6RFLHW\&RQIHUHQFHRQ&RPSXWHU
9LVLRQDQG3DWWHUQ5HFRJQLWLRQ&935
KWWSLHHH[SORUHLHHHRUJDEVWUDFWGRFXPHQW'2,&935
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